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SUGGEST A FACIES-BASED 
SAMPLING APPROACH
      
    Farther from ice front
       More sorted sandy facies (Sh, Sr, Sfo)
       Ice proximal
       Massive sand (Sm)
ABSTRACT
Late Pleistocene glacial sediments from the South Fork Hoh River valley in the Olympic 
Mountains, Washington, USA and the Lake Hawea valley in the Southern Alps, New Zea-
land were dated using optically stimulated luminescence (OSL) on quartz and infrared 
stimulated luminescence (IRSL) on feldspar sand from 2011-2013. High sediment supply 
(typical of glacial environments), short transport distances, and sediment newly eroded 
from bedrock sources were expected to pose problems for luminescence dating in these 
locations. Samples were collected from a variety of depositional environments and in-
ferred distances from the ice-front to assess how luminescence signals may vary due to 
these factors and to determine which samples produce the most reliable age estimates. 
Although initial results looked promising for single-aliquot regenerative protocol on 
quartz grains, further work supports previous research that discusses limitations of 
quartz OSL dating of sediments from the Southern Alps, New Zealand and advocates for 
feldspar IRSL dating in the Hawea drainage. In contrast, results from the South Fork Hoh, 
Olympic Mountains of Washington, showed good quartz sensitivity and amenable miner-
alogical parameters that were used to highlight the importance of transport environment 
and sedimentary facies on solar resetting. Samples from these two glacial settings were 
collected as a part of more relevant and larger scale research goals towards improving 
the understanding and age resolution of the glacial history of coastal alpine areas.
BACKGROUND
• Problems with OSL dating of glacial deposits on the South Island of New Zealand in-
clude poor luminescence sensitivity, short tranport distances from the source, and direct 
erosion from bedrock. 
• Quartz OSL dating of glacial deposits in the Olympic Mountains has not been widely 
used, aside from current reserarch in the South Fork Hoh River valley (this project) and 
along the coastal cliffs (Marshall, 2013)
 
STUDY AREAS
• LAKE HAWEA, SOUTH ISLAND, NEW ZEALAND: formed in an overdeep-
ened glacial trough, bluffs along the southern shoreline contain vertical exposres of gla-
cial sediment (of what is known as the Hawea moraine, poorly constrained Pleistocene 
glacial history of the area
• SOUTH FORK HOH RIVER, OLYMPIC MOUNTAINS, USA: cut banks of 
meander bends produce numerous exposures of Pleistocene glacial sediment, Thackray 
(2001) provides the most comprehensive summary of major valley glacier advances on 
the western Olympic Peninsula, poorly constrained Pleistocene glacial history of the 
valley
NEW ZEALAND QUARTZ VS. FELDSPAR
• QUARTZ: weak signal, low fast ratios (Durcan and Duller, 2011), and presence of 
strong medium decaying components of the signal decay curves
 = USU-910: 17.34 ± 3.33 ka
 = USU-1090: 19.24 ± 6.08 ka
 → Age underestimates due to increased regenerative doses
 → Medium component possibly due to recuperation of the medium component, ther-
mal instability during SAR (Jain et al., 2003; Li and Li, 2006), or differential sensitization of 
fast and medium components (Steffen et al., 2009)
 → Linear modulation OSL (LM-OSL) in future to define presence of dominant medium 
decay component
• FELDSPAR: higher equivalent doses (older ages), higher signal intensity
 = USU-910: 25.6 ± 8.39 ka
 = USU-1090: 32.4 ± 8.75 ka
OLYMPIC MOUNTAINS
RESULTS
• Three ages deemed unreliable: USU-1241 is 
significantly older than any other sediment in 
the study area; USU-1242 is not in strati-
graphic order with radiocarbon age from 
base of exposure; USU-1284 older than ex-
pected based on stratigraphic interpretations
• High overdispersion (>25%)
• High overdispersion 
(>25%)
 → Variability of  
 bleaching associated 
 with sediment trans
 port processes
 → Variable lumines
 cence properties of 
 the grains, arising 
 from grains that have 
 not yet been sensi
 tized due to relatively 
 recent erosion from 
 bedrock
 → Samples in strati
 graphic order and/or 
 with external age con
 trol suggest high over
 dispersion may not 
 inidcate poor lumines
 
FACIES
Diamicton (Dml): 
USU-1241
Massive Sand (Sm): 
USU-1242, 1284, 
1285
Horizontally bedded 
sand (Sh): 
USU-989, 991, 1243, 
1282, 1283 
Cross-bedded sand 
(Sr): 
USU-1240
Delta foresets (Sfo): 
USU-990
APPLICABILITY OF OSL DATING TO 
GLACIAL DEPSOTIONAL FACIES
 cence signals in this environment
• Many samples with significant positive skew
• Results suggest that transport mechanisms and depsitional environ-
ments associated with different facies are important in bleaching the lu-
minescence signal prior to depsition
CONCLUSIONS
• Limitations to small-aliquot OSL dating of Pleistocene glacial quartz 
from Southern Alps, New Zealand: age underestimates from strong 
medium component due to thermal instability and insufficient sensitiza-
tion = use feldspar IRSL!
• Blaeching potential of Olympic Mountain Pleistocene glacial sedi-
ments influences by facies and depsitional environments
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